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XraODUCTIOl 


Prallalaary  attanpta  to  oondanao  B*g*dlbanayl— wphanylanaw 
■II—  Ira  with  an— tlo  aldahydoa  to  fom  aubatltutad  totn— lnn-trlphanyl» 
aattaa— a aara  unaucoeacTul.  He— r,  during  thaaa  attaapta  It  aaa 
obaartad  that  the  addition  of  — aldahyda  to  — alcoholic  aolutloo  of 
tha  <«— t—  wtaiirinE  • a— unt  of  aiaaral  a old  oauaad  iha 

1— ad  1a to  foraatlon  of  an  lot—  rad  oalor  urhioh  a—  folloaad  by 
a atrlklag  gram  fluoraaoenoa  at  —rlooa  tl—  Interval*  dapandlng  upon 
tha  typo  of  aldahyda  uaad*  It  aaa  apparaot  that  If  thla  rotation  could  bn 
ahoan  to  bn  apaolflo  It  would  bo  — axoallaot  teat  for  aldahyda*.  part  I 


of  thla  dlaaortation  daala  wd 


a Part  II  la 
-trlphatiyl- 


Uowaaar*  uaa  of  tha  aoatylatad 


or  banaoylatad  darltatlwa  of  tha  aadna  raaultad  la  tba  foi— tloo  of  tba 
da  *1  rad  oeapounda  la  good  ylalda* 


1 


a na  uioor  res  m btktic*  or  uxmi*8 


Lloouaeion  of  othar  Baagonta 


Am  in  Niml  ntfKti  in  ua  at  tba  proaant  tin*  far  tba 


dataotlon  of  aldahydaa.  Tba  um  of  mm  of  thaaa,  Inalnalng  'olios' • 
raagwit  (—fill » ml  allaar  nltrmto)  and  tabling' a aolutloo,  dapanda  open 


Tboo  tba  oooln  alitor  loo*  la  Tolloo'a 


reagant  ara  raduoad  to  MtolUo  olloor  and  tba  aldahjrta  la  Mddltad  to 


tba  oorraapaodlng  aold.  Fabling1 a aolutloo  la  not  uaad  aa  a eonarnl  toot 
far  aldahydaa  alnaa  It  onldlaaa  only  thoaa  aotbtra  ahlob  baloog  to  tba 


aliphatic  aarlaa.  Ilaaovor,  thla  proparty  la  a vary  uaaful  cm  and  fabling' a 
aolutloo  la  wad  aatanalvoly  lo  dlatlngul  thing  bataaan  tba  too  alaaaaa  of 


thoaa  taata  ahlob  ara  baaad  upon  tba  radiating  propartita  of 
aldahydaa  ara  not  apaolflo  alnaa  othar  raduolng  aganta  giro  tba  Ma 
raantlona.  tdM  of  tba  oaapouoda  ahloh  latarfora  ara  hydrmilnoa,  hydroxy  1- 


La  Mid.  Tha  raduolng  prapartlaa  of  thla  Uttar  alaaa  ol 


la  My  ha  azplalnad  by  tba  foot  that  tl 


bataaan  tba  ordinary  hydroxyl atooa  form  and  tba 
OUgaGOaCBgOI  1 » CHj.CCOB) lOBOB 

ahlob  la  oxldiaad  such  niora  aaally. 


> la  probably 
aM-dlol 


aqulllbrlm 


Probably  tho  noat  generally  ueed  teat  for  aldebydee  lo  that  of 
Sohlff*  oho  obeerred  that  fuoheln  eolutlona  looa  thalr  color  on  treataent 
with  oodLuB  aulflto  or  oulfur  dioxide  and  that  tho  oolor  lo  regenerated 
on  ad  Itlan  of  an  aldehyde.  Attempt#  to  explain  thla  phonemonon  havo  boon 
widely  divergent  la  nature  and  the  probid  oaa  not  eolved  until  1 laland 
and  tobeuing2  did  thalr  wort  in  Mil,  They  aboard  that  the  deoolorlietloa 
ol'  fuahaln  la  doe  to  the  addition  of  the  aulfuroua  acid  to  the  aado  of 
the  qulnonold  aystea,  forming  trl-p-oalnowtrlphanylaethena-aulfcoio  aoid 
Milch  than  adde  a oaoood  aoloeule  of  aulfuroua  aoid  to  fern  the  oolor  leaf 


'•'hen  an  aldef^de  la  added  to  a aolutlcn  of  thla  oonpouad  it 
ooodenaea  with  the  aulflnlo  aoid  group  In  auoh  the  eaao  way  that 
aldetaydea  react  with  alkali  bleulfitee,  Thia  new  ocnpoimd  la  now  free 
to  oondenao  another  of  lta  amine  group c with  aulfuroua  add  and  the 
newly  formed  oalno-fulfinio  add  group  own.  In  lte  turn,  odd  another 
eoleoule  of  aldehyde#  Tho  now  ooapound  io  unatoblo  and  loaaa  aulfuroua 
aoid,  regenerating  the  qulnonold  ayatac.  The  otruotura  of  tho  viol  at 


0 

>•■-0*0 


0 


tbs  eooepWiuo  of  thio  theory  nokoo  It  nooa,e..ry  to  dieoard 
too  theories  whloh  have  boon  wry  popular  end  ohloh  still  find  ft  place 
in  mm  of  the  latest  ad  boot  boots  an  orgenlo  ohenietry.  The  first9 
is  bosod  on  too  sssusptlaa  that  tfco  sulflto  roduoos  the  dyo  to  tho  louoo 
boos  and  that,  subsequently,  tho  aldobydo  reoxlJleee  it  to  tho  <x>lor  base, 
fpeotral  absorption  studios  ban  shown  that  tbs  now  color  is  not  tho  sans 
as  that  of  tho  original  fu chain  ad  a Into stl notice4  in  thio  laboratory 
baa  shorn  that  aldsbydos  do  not  osldlso  tho  louoo  baoss  of  polyestlno- 
triphanylnsthass  to  ths  color  bases,  In  spits  of  tho  objections  to 
thio  theory,  it  io  tho  ono  noot  generally  hold  by  orgoio  ohonlstt  today. 
Ths  second  theory6  asemee  that  ths  sulfurous  Mid  auds  to  tho  ends  of 
tho  qnlnonoid  aystaa,  rendering  it  oolerlsao,  and  that  ths  addition  of 
a aldehyde  aeuoeo  tbo  transfer  of  tho  eulfuroue  sold  to  tho  letter  with 
tho  regeneration  or  tho  oolor  or  tho  dyo.  This  explanation,  although 
It  has  Boro  want  then  tha  (ns  da  scribed  shows,  is  ala  shown  to  ho 
invalid  by  tho  work  of  bleland  and  Soheuing9. 

As  ono  an  timed  above,  Eohiff'o  reagent  la  indoubtedly  ths 
■oat  widely  used  of  all  tha  ol,  ebyde  reagents  and  it  has  bom  a ln- 
Tolueblo  tool  in  tho  etudy  of  the  oldohydoo  and  tho  sugars.  Booster, 


■onoltiuty  rapidly. 


ilN  luni  —mug  to  bo  doolrad.  In  too  fir  it  ploco,  it  (Ini  * pool  tin 
toot  o lowly  with  ncotono,  oothaool  ond  otbonol  oo  rail  oo  with  oortoin  other 


» exygonotod  oibotonooo.  CBUool 


p-Uyarraptonool OotpOOw  onlooldohyCo.  raratrlo  oloohydo,  ranillln  ond  pip* 


oil  photic  oldohydoo  gin  0017  poor  n 


rratoldt  ond  S.  Ploobor*  looorlbo  a toot  obi  oh  rakoo  um  of 


olooebonoonooulfonio  oold  dlocolrad  In  rator  oontolmng  oollra  hyoroxldo 
and  oodlra  raolgra.  Addition  of  on  oldohgrdo  aouooo  tho  oppoomwo  of 
o rad  color  In  frra  ton  to  toonty  nlnutoo.  fhlo  rod  oalor  lo  tho  um 
for  oil  oldohydoo.  BouoldohyCo  aon  bo  coboo  tod  In  l/KOO  dilation  ond 
It  lo  olnlnod  thot  tho  raooUon  lo  non  opoolflc  ton  tho  Ichlff  toot. 


oootooootlo  ootor  (Ira  poaltlra  tooto  ond  ohloral 


AH6«U  Md  7 M ciaralopad  • taat  far  aldahyiaa  which 


* of  tha  taat  aolutiow  and  a llttla  bai 
traataJ  with  alkali.  Ihla  braalca  up  tl 
awd  tha  nltro.yl  ra-loal 


h tha  aldahpda  If  thara  la  aaa  praaont 

h nea(SB).»o  ^ a . c i la* 


la  ad  dad  to  ta  aaldlflad  solution  tha  lataaaa  rad  color  of  tha  lrea 
oowplaw  alenlflaa  tha  praaaaaa  of  aldahpda.  Thla  raaatlon  la  uaad 
uaually  aa  a apot  taat.  Tha  Bra  p-aubatttutad  anoatlo  aldahpdaa  which 
da  not  raaat  with  bohlff  >a  raar.ant  fall  alaa  to  raaot  bora. 

Tha  objsst  of  -art  1 of  thla  dlaaartatton  la  to  daaorlba  tha 
preparation,  proport  lot  and  raautlono  of  t.U-dlbaaaylHfphanylao»:lMdBt. 
Thla  ouhotanoo  baa  propartlaa  which,  11  la  bellavad,  aaka  It  a aara  uaaful 


prwriooaly  davlaad. 


umbla  to  purify 


it  and  reported  it  M a vlaooua  oil  which  oxldlaad  raadlly  in  tha  air. 
It  uaa  alas  praparad  aa  an  iatanaadiata  by  Bayor  a Co.*  in  tbalr  ayn- 


oaaa  tba  aoatyl  dariaatiia  «aa  praparad  dlraotly  fn  tba  raaotlon 


attanpt  aaa  aada  to  purify  tba  fraa  anlna* 
At tar  a aariaa  of  pratin' nary  aap 


ooapoiam  in  para  aryatallina  form*  Aa  auoh,  it  it  atabla  anoufh  to  ba 
leapt  for  Booth!  if  ordinary  prwaaultwn  ora  taken  to  guard  it  agalaat 
oxidation*  Uka  noat  ainllar  ooepounda,  it  la  man  atabla  than  la  a high 
atato  of  purity*  Tba  nathod  uaod  la  dollar  la  ganaral  to  that  uaod  by 
Doaal*  but  it  llffara  frcai  aaal'a  praeadura  in  aaaoral  important  pointa* 
Jlbaniyl-cMiltranlllna  la  praparad  by  banaylatlnc  n-nitraalllaa  with 
banayl  ohlorida  and  anbydroua  aodian  aoatnte  in  tha  piaaanoa  of  a anil 
amount  of  lodlaa  aa  a aatalyat.  Tba  roaultlng  nitro  oom  ound  la  raduaad 
to  tha  dlaailno  with  line  and  hydrochloric  aold. 


Starting  aatarlala*  Clnoa  tha  purity  of  tha  aatarlala  uaad 


purification  of  the  llbemyl  a phaaylepodlailno  uuo  greatly  iltpllfMa 
la  foot.  It  m alaoot  Lupooelble  to  purify  tho  prodoot  obtained  from 
Inooupletely  purified  otartlng  aatorlale.  la  tho  oorloo  of  rauctlaao 
under  oonoldorutloB  tho  produoto  boocao  Inorwaslngly  ulffloult  to  purify 
ao  one  paoaao  froa  atap  to  atop  and  a high  degree  of  purity  la  oaaantlal 


Tho  MUtroolllaa  uaad  uaa  fcairoeii'e  taotaaloal  grade  ahloh  aaa 
froad  froa  tarry  lepurlttee  by  distillation  at  0 ana  Ihuer  tbaoa 
aoadltloaa  there  uaa  no  deeaapoeltloa  and  the  dlatUlata,  after  toUdle 
fl  cation,  aelted  aharply  at  lll*be  and  aaa  perfectly  Bail  of  eatery  for  uaa 
la  tho  rotation.  It  uaa  found  that  dlatillatlou  uaa  footer,  aore 
ooonoaloal  and  gaao  a batter  prodoot  than  oryetelliiatlon  frea  eater 
or  frea  dilute  aloehol. 

The  banayl  chloride  aaad  aaa  laataan'e  boot  grade.  The  aeall 
•mount  of  hydroohlorle  aetd  la  this  aaa  reacted  by  shaking  flrat  alth 
«*  ao  31«  carbonate  eolation  on-  that  with  water.  The  ao id-free  prodoot 
aao  dried  near  caloltm  chloride  and  than  dlatllled  under  reduced  proeeuro. 
At  10  ae.  the  boiling  range  aao  0-53*0.  Tho  beniyl  chloride  auet  not 
ha  dlatllled  at  ordinary  preeeuro  beoauee  alight  deocapoiitloa  anauei. 


Tho  fnuntta  of  In  a 1 UUr 


rounobottoned  flesh  mra  plaoad  1M  gnu  (1  molt)  at  purlflsd 
mnltranillas,  UH  gnu  (t  noise)  of  bansyl  chlorlJs,  164  gnu  (t  Boles) 
of  postered  anhydrous  aodlm  sestets  amt  1.6  gnu  at  ledlm.  Ttm  fie* 
mat  pieced  in  nn  ell  both  Ur  . hood  and  tho  tsopernture  of  tbo  both 
raised  .lowly  (on*  hour)  to  lU-lso'c.  dan  It  ana  — Intel nod  for  o 
Hi  Man  of  won  hour*.  During  thl*  tine  the  rlaooua  all  mo  stirred 
efficiently  with  on  elr-drlveo  atlrrer  not  e eoter-driweo  stirrer  beoeuee 
of  tho  oorroolm  notion  of  baosyl  Ohio  rids  mporse  lbs  temperature  of  the 
both  should  bo  nelatalned  el  thin  the  designated  Unite  during  tho  raeotlon. 


while  below  lgg°t.  there  le  danger  at  Inoculate  bensyletlon  with 
subsequent  dlffloulty  la  separating  the  anno-  froo  the  dlbeuyloted 
produet. 

Bbon  tho  rueotloa  ms  completed.  the  resulting  Mask  ell  ms 
poured  Into  a beaker  containing  tan  liters  of  water  sad  stirred  rapidly 
la  oner  to  dlssolm  any  anoess  sedlua  eoetote.  during  this  stirring 
ths  oil  bsasu  wore  end  wore  viooous  end  finally  solidified  to  n brown 
boss,  tin  mtor  ms  deoontod  snd  ths  ness  mshod  ssmrel  tires  with 
wo  tor.  than  500  CO.  of  SB*  alcohol  am  added  and  tho  product  ms  allowed 
to  ruin  In  oanteot  with  this  overnight.  nitration  ot  ths  pmp  left 
the  conpouikl  la  the  for*  of  bright  yellow  orystela  which  wore  washed  ones 
with  alcohol  end  then  roorystalUsod  fron  shout  throe  liters  of  alcohol. 


<T«*e.> 


If  tho  produot,  which  ooaalsta  of  bright  ywllow  lewrlete, 
salt*  at  Tl*^.  or  whore,  • eooond  reoryetel  Heat  loo  ie  unnecessary. 
Although  rood  roporto  the  welting  point  ee  7S-Td°c.,  elaborate  effcrte 
In  thlo  laboratory  hnwe  foiled  to  roloo  the  oeltlnr  point  ebetw  T*°Ce 
nm  eibstenee  easetlnee  stove  dlrorphlo  properties,  In  thee#  aesos  It 
Mite  first  «t  Tt°C.,  revolt  ' lflee  on  continued,  also  hooting  end  volte 
again  at  7»°C.  If  the  taaporatura  lo  ralaad  elowly  froe  rooa  taapsreture, 
with  the  capillary  la  tho  bath,  the  lower  ad  ting  point  la  not  observed. 

A naqueimo  blook  hae  boon  eery  uoeful  la  otadylag  thlo  Mltlag  point  end 
several  others  of  a stall ar  nature  which  ware  aaeouatorod  In  tho 


Md  rooryttolllooda  The  total  yield  averaged  shout  180  grans  or  gS,( 
of  thoory. 


7h»  toduotloa  of  Ilbon«ri.c»onraplHne.  In  e 2 liter  fluk 
was  plaooc  100  greats  of  dlbensylwnltranillae.  This  was  dissolved  In  • 
mixta ro  of  EOO  oo.  of  I6ji  alcohol  and  100  oo.  of  oonoeatrmted  hydro* 
ohlorlo  aold,  forking  an  elanrt  ool.rleas  solution  (the  hydrochloride 
la  oolorlesa),  lo  thin  solution  granulated  slaa  aas  added  Just  fast  (Bough 
to  nalntoin  a vigorous  evolution  of  hydrogen.  About  200-550  grans  of  sine 
aae  required  and  after  the  addition  of  aoet  of  this  quantity  frequent  tests 
sore  cade  to  do  tannine  uhether  the  reduction  aas  ooaplete.  This  test  la 
based  upon  the  fast  that  the  hydrochloride  of  the  ultra  compound  la  obits 
but  is  easily  hydrolysed,  on  contact  with  aster,  to  the  yallee  free  baas. 
Therefore,  as  l_ng  as  any  of  the  ultra  aaapoun’.  raaalns  unr soused,  a ysllaa 
aelor  la  produsad  when  a few  drops  of  the  reset ion  mixture  la  poured  into 
water,  than  this  test  ass  negative  the  solution  aas  filtered  to  remove 
uareeoted  sins  and  plaooc  In  the  loo-box.  On  standing  overnight,  the 
hydrochloride  of  Poh-dlbontyl-^phonylonodliadno  asperated  out  a.  a solid 
aasa  of  beautiful  Alts  crystals.  Duse  aero  filtered  at  the  pump  and  the 
■other  liquor  pressed  sot  aa  completely  as  possibles  Tbs  white  solid  aas 
placed  la  a 1 liter  banker  and  stirred  thoroughly  alth  1500  so.  of  eater 
la  order  to  liberate  the  free  sains.  This  separated  in  the  fern  of  a 
bulky,  floooulent,  white  precipitate  which  was  filtered,  washed  several 
tinea  with  water.  Ad  then  stirred  again  with  1500  oo.  of  aster  la  order 


U 


to  mm  auob  u poulbie  of  the  no einihfe  XI  and  leCl,. 

Again  tho  oalm  mo  oeparate d by  mt  rot  ion,  mined  with  mtor,  end  finally 
impended  in  1 U*or  of  IK  eodiuo  hydrmldo  oolutloo  lad  olloowd  to 
row  in  omralght  la  tho  rofrlrorotor  la  order  to  rw  oil  tnooo  of 

aryotolllno  fora  oa  etenttag  la  thio  oolutloo.  Tho  ollghtly  yol law 
eryotolo  won  flltorod  off  ond  woohod  oovorol  tlaoi  with  mtor  and 
than  dried  la  a mourn  -allocator  ovor  oolld  potaoalm  hydroxide.  nm 
yield  of  arudo  dry  prodoot  from  throo  oialler  preparation!  imaged 
n (TWO  or  MX  of  theory.  HooryotallUatlan  frao  800  oa.  of  oloohol 
earn  88  gnu  of  tho  eubatenoo  la  tho  fora  of  welUdeflned  white 
oryetale  whloh  ooltod  eharply  at  101°0.  After  drying  in  oa  dbdorhaldoa 
opperatue  at  80°0.  etor  oulfurio  aold  at  10  m..  nitrogen  oaalyoii 
(XJeldehl)  Wooed  8.T8*  and  9.7»;t|  nltrogoa  loolyoio  (Knee)  Wowed 
8. OT.  B.  Calculated!  9.1JS  I. 


U 


The  Proportloo  at  H.U-nbmuyl**yb*aylm*llmUm 

anplrl^a  foma.  Wl 

Structure!  fomul* 


crystalline  fom  and  color 


Uoleoular  might  288.18 

holt  log  point  101°C. 


Anelyeee 

hitrogon 


lolubllltlee 


9.1V 


lloohol 

lootom 


Slightly  soluble  cold 

Soluble 

Soluble 

: Iffloultly  eoluble  oold 


In  tha  Introduction  It  mo  it. tod  that  K.N-dlbcmyl-a- 
phonylanedlamino  reaotc  with  aldehyde*  In  tho  prosonoo  of  nlnoral  aelda 


oldohydo  worn  hootod  together  In  noutrnl  oloohol  solution  tho  Kohlff  boon 
ooporatod  no  n yellow  ell 


Tho  no  eondan  entice  produoto  do  not  oryotalllM  fraa  my  of  tho  oolmnto 


oanpoundo  ore  dleeolwod  In  onhydrouo  other  end  eubjeotod  to  tmntwont 
with  dry  Bd  geo*  blood-rod  roolno  eoporoto  from  tho  nolutlonn.  Thin 
nooounto  for  tho  lntonoo  color  motioned  nbom.  If  homnr.  tho  EDI 
trontoont  lo  oontlnuod,  tho  rod  oolor  gradually  fndne  to  light  yellow* 
The  light  yellow  oowpoundo  olawly  rotum  to  tho  rod  fom  If  loft  In  tho 

o olow  lone  of  oolor  end  tho  npponronoo  of  tho  odor  of  tho  oldohydo* 
lndlontlng  hydro  lyola  to  tho  original  mine  and  oldohydo*  All  of  tho  no 
fnoto  Indicate  that  tho  Eohlff  baoee  under  ocem deration  fora  bright 
rod  aonohydroohlorldoo  and  light  yellow  dihydroohlorldeo*  tho  latter 


being  une table  In 


...  If  similar 


observations  had  bean  nade  previously  la  regard  to  analogous  compounds 
and  It  ns  found  that  Moors  snd  Gals10  had  notlosd  that  Sehlff  bases  la 
stiloh  one  portion  of  ths  aoloouls  oanslstsd  of  an  I.N-dlaethyl-phanyl- 
snsdloalae  rsslduo  shossd  ths  soao  properties  exactly  as  those  desorlbed 
above ■ Fran  their  study  they  oanoluded  that  bases  of  ths  fomnla 


“"O' 


.✓* 


fora  darker  mono-  salts  sad  lighter  dl-  salts  then  ths  basss  themselves, 
they  suggested  three  possible  foranlas  for  ths  rad  nonohydro chloride. 
Tvo  of  those  differed  only  In  the  nitrogen  eeleoted  for  ths  addition 
of  ths  flrot  HC1  aoloouls.  lbs  third  formula  assumes  a paraqulnonold 


• (*)  t , 


m addition  of  ths  sooond  aolsoulo  < 


0—0  <£ 


<•>  'fi”; 

" 0“;a0a<J 

a a , 


u 


In  • ooeond  paper11.  Mora  eought  to  HUbUdi  0.1.  laet 
theory  by  preparing  the  oorroapending  m-dlmethylMlno  derivatleee,  whloh 
could  net  poaalbly  uuw  quinonoiu  etrueturea*  If  theae  oempotmde 
did  not  ran  highly  colored  menohydroohlorldee  the  eridenee  neald  bn 
oewraholmlngly  in  feeor  of  the  qulnoaoid  theory.  Mare  report,  that 
theee  oaomounda  eetunlly  do  net  ehoe  nuked  oolor  ehangee  on  trentnent 
with  Bel.  Eoeeear,  he  e to tee  tbet  no  definite  eonclaelone  oeuld  be 
dream  beeenee  of  the  phyaiead  propertied  of  theee  beaoa.  In  oootre- 
dlatlnetien  to  the  eryatelline  propertied  of  the  pare  ocnpounda,  the 
neta  derieatieee  were  uncryetaUleable  reeine,  which  molecular  weight 
determine tlona  ehowed  to  be  low  nelecnlw  Wight  poljmere. 


phyaioel 
g nedihaneyl* 


ee  prepared  in  thla  laboratory,  did  net  alee  form  highly 
reohlcrldea,  the  nit  of  More  waa  repeated.  In  oppoeltldo 


to  Mora'a  raeulta.  experiment*  in  thla  laboratory  ahow  oonclueively 
that  the  m-dlmethylamlne  derieatieee,  when  eubjeotod  to  treatment 


with  dry  BC1*  fern  highly  oelorad  mooohydro chloride*  mid  elmoet 

oolor  lese  dlhydroohlorldea  Juot  ee  do  the  p-dlme  thy  lamina  end  wdlbeneyl- 

ealns  derieatieee.  Thla  1*  cornel dered  proof  that  the  qulnoaoid  theory 


inenlld* 


Ite  ippoonnco  of  tho  fluoroooonoo  can  bo  looount*1.  for  by  lowing 
tbit  thli  roooUon  dm  toko  plioi  to  i oortoln  oxter.'  Ind  tbit  mo 
•put!  oat  to  fora  tbo  wbotltutod  dihydroooridlno 


Ihlo  theory  1*  well  eubetentleteo  by  Mm  following  foots ■ 

(1)  B one  of  these  eerlalne  derlwatlwoa  nn  pro  prod  fren  the 
booty lated  roo-ent  bad  thby  enhiblt  b choree  erletio  fluoroboonco  which 


(t)  A btudy  la  tlilb  laboratory  of  the  rabatloob  of  eldehydbe 
with  branotlo  dlantnoa  obowbd  that,  while  bolor  rbaatloab  bn  aotod  la 
all  bbbbbt  only  the  aortloalnob  glow  fluoreeoeot  produo  to.  Thbbe  an, 
of  oouree,  the  only  balnea  oopablo  of  naotlag  with  aldbhydee  to  fora 


U 


aluylooodlaalaa. 


and  IUB-dltothyl"«a-phonyinnodlKalna  aara  food  to  *lra  raaotlooa  alallar 
to  thooo  glran  by  tho  dlbonayl  dartratlvu.  doaara r,  la  thaaa  oaooo  tbo 


Mkor  and  aaa  alooor  la  awaarlnc* 
atranga  at  flrat  that  aaaionla  ooold  bo  apllt 


out  of  tba  trlphaaylaatbana  darlratlraa  at  room  tanparatuni  honur, 
attaapta  to  daaoatylata  oanpounha  auoh  aa  l.2'-Jlao«taolno-4.4'-bla- 


.Ubanaylwixno-trlphenjrluathaoa 


lod  Jmotly  to  tha  aarldiaa  loriratlroa,  Indloatlnc  that  tha  (na 
tatnaadao-trlphanylaathaaaa  arn  aore  aaally  ajrollaad  than  la  oaual 


hoary  dlboaiyla 


to  equivalent 


ileeolaad  in  boiling  alcohol. 


noot  mmi  continuation  ot  the  heating  resulted  in  tho  aaparatlon  of  tha 
produet  aa  a > allcar  or  light  orange  oil  at  thin  tan  ninutaa.  However, 
tha  produete  fron  enlealdefayde  and  o^etha»ybon.alilehyde  aoparatod  only 
on  cooling.  Repeated  afforta  to  rearyatallise  thaaa  aubatanoaa  aara 
uoauaoaaaful.  They  eeperetec  alaaya  aa  oila  ahlah  became  enerphoue 
reaina  after  atandlng  in  tha  refrigerator.  Thaaa  noaworyetalllna  conpounie, 
however,  ware  prepared  in  fora  pure  enough  for  enalyaie  by  repeated 
extraction  with  hot  aloohol  folloaad  by  aeparatlon  fron  a mixture  of 
equal  parta  of  aloohol  and  dioaan.  Inay  aara  peedered  as:  than  dried 
aarafully  oaar  aulfuria  aeid  in  a eaauuc.  daalaoator  at  10  au  all  af 
thaaa  ooapounaa  naltad  oaar  wide  range,  below  100°0.  may  fern 
intenaely  colored  nenehydroehlurldea  end  alnoet  oolorleae  dlhydroohlori tea. 


brasylid 


lupirloel  fo  rails 
.trueturel  lorsul* 

Ciystelllae  fora  sal  oolor 
iioloeulsr  Might 
Boltins  point 
Hold 
Analyses 
Kltrogsu 
Solubilities 
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Light  yells*  Morpheus  solid 

*T«.tl 


Fouoi  Caloulsted 

1.*V  T.U# 

Insoluble 

Slightly  soluble  bet 
Very  soluble 
Soluble 


Structural  faraul* 
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"•V 


:0- 


<<z> 


Lifht  orar-c  Miorpkour  aolld 


Mltlag  point 


Solubilities 


0*1  cm  1st  ad 

raw 


Stbor 


slightly  wluble  hot 
Vary  wluble 


at 


niplrlo*:  formula 
Structural  fonaila 


-o 


Crystalline  form  an-  oolcc 
solooular  wl^ht 
Belting  point 
TlaM 

Analyst* 

Solubilities 

Alcohol 


U4M  oraag*  aaorpfeous  solid 
4M.19 

«* 

round  Caloalatsd 

•.77*  •.97* 


Slightly  aslohla  hot 
Vary  soluble 
Solublo 

solublo 


Solublo 


aepirlool  lomula 
itwatuiml  fonaul* 


'0“ 


m fom  tad  ooler 
Polooler  wight 
Kelting  point 
Yield 

Arelyeee 


Slightly  soluble  hot 


Soluble 


laplrlaal  foimila 


'nW 


EOltlnr  polBt 

UaM 
tarn  ly«aa 

sitrogw 

Bolubll  LtlM 

Alcohol 


Caloulatai 


Iniolubla 
GolUbl.  hot 
Vary  aalobla 

Golub la 
tolubla 


eolvbla 


ittpirical  forauia 
struatural  feraila 


Cryetalllae  IM  aw  oolop 
holeoular  inl&lit 
Boltin*  point 
rieM 
Analyeee 
i.ltrogen 
Solubllitioa 
(Mop 


Palo  yellov  aaerphoua  MU4 


Fouw  Oelaulated 
S.uS,.  6 .X# 

Insoluble 
Soluble  hot 
Vary  soluble 
Solatia 
Soluble 


Soluble 


solution 


M-phonyloaodlKilno  la  Mil  olcohol.  Sash  • solution,  iropare,:  fra  ths 
purs  reagent,  can  bo  kept  Indefinitely  la  s tightly  stoppered  bran 
bottle.  lbs  solution  bsooass  slightly  yellow,  but  this  oolor  doss 
not  latsrfsrs  la  ths  toots, 

lbs  rsscsnt  solution  Is  pvspsrsd  when  needed  by  adding  1 nl. 
or  ounesntratsd  hydro ohl  oris  ssid  to  100  nl,  of  ths  stock  solution.  In 
this  torn  ths  roegest  oxldliss  slowly  snd  bssonss  grssn  in  oolor,  lbs 
onidltsd  solution  is  satlsfostory  for  asst  purposes,  bat  If  tary  nssll 
quantities  of  oldehydss  ars  prossnt  It  Is  ssssntlsl  that  ths  rsegent 
be  freshly  prepared  fron  the  stool  solution, 

is  earrisd  eat  by  ploolng  toe  drops  in  s test  tubs  snd  siding  6 nl, 
of  tbs  reagent.  Aldehydes  giro  on  Isnodisto  coloration  ableh  varies 
fra  bright  yellow  to  dark  rod  depending  upon  ths  aldehyde,  m noot 

iorwaldehyde,  nltraldehyuss  and  certain  aldehydes  '■hi  oh  contain 
oenjugstsd  unnsturatsd  linkages  nush  an  hemdlene-S.d-al  and  nl  in  sen  Id  style 
are  ths  only  rabero  tasted  vt.loh  did  not  give  floareseense.  ’Chit 
fluoronocneo  son  bo  used  not  only  for  the  detection  of  nldshydos  but 
for  their  differentiation  Into  throe  olsssooi 


(1}  Eoturatod  altpUtlo  aldehydoa.  Am  aldehydoa  gin 
■ light  rad  Initial  oolor  followod  within  tan  alnutaa  by  a bright 
groan  fluomaoen-o  which  bc-uaas  atroogar  ou  atanding  and  finally  ooaplatoly 
naaka  the  true  dolor*  iha  atrangth  and  rapidity  of  appearance  of  the 
fluoraaaanaa  inotwaaa  with  the  length  of  the  chain  up  to  a mkliua  at 
butymldahydo  and  than  daoraoao  as  the  auBbar  of  carbon  a tew  a increaaea* 

Till  a au'laa  waa  folloaad  through  ootoldahydo.  tllnod  aldahvdea  auah  aa 
hydroo trmaacl  iahyda  are  included  In  thia  olaaa. 

iaaaptieni  fonaldabyde  glna  a /allow  initial  color  and  no  flooreeeaooo* 
(1)  Iteoaturntod  allphatla  aldehyde  a.  rawbera  of  thia  olaaa 
gin,  in  gaaaral,  a Jorior  rad  initial  eolor  thm  tha  aatmtad  oenmada. 
The  fluarwaoacoa  appaara  in  a far  dnutaa  aa  In  the  aaaa  of  the  auuuratad 
ul doliy,. aa,  hut  inataad  of  being  bright  gram  it  ia  a dull  broanlalm 
groan  color.  Hlnad  aldohyoea  auch  aa  alphaeoxrcyl rfrmmil dahyda  belong 


Bioaptiooai  Ha  aa  Ilona*  r.d«ml  and  alrnwal  dahyda  ahoa  unusually  dark 
rod  initial  colors,  but  gin  no  eubeequent  flucreaoenoe. 

(*)  iraatlo  aldahydoo.  kanban  of  thia  alaaa  gin  Initial  oolora 
which  nry  fra  bright  yellow  to  dark  rod.  flie  chlorine  atoa  and  tha 
nitre  group  doonaaa  the  color  whan  aubatituted  la  the  ring,  whila  tha 
hydi-oay,  aat'.oxy  and  dlmathyianlno  groupa  lncroaaa  tha  color.  Tha 
fluoroaoanaa,  ahiah  ia  bright  groan  like  that  of  tha  aatcratod  aliphatiaa, 
appaara  nuoh  wore  a Irmly  ana  uaually  aan  be  dataoted  only  after  two  hour* 
or  core  In  tha  diffuaad  light  of  tha  laboratory. 

mooptionai  ntroaoldahydoa  do  not  gin  tha  flueroaoanoo,  but  uaually 


proolpitoto  tha  Gohiff  boaaa  after  atanding  for  twain 


mrfuroldshyds  oan  ba  distinguished  froa  all  other  aldehydes 
•1dm  it  glass  a bright  rad  color  which  ohaagaa  «1  wly  to  dark  groan  ca 
standing*  Tha  change  la  oo^lata  at  the  and  of  ana  hour  and  tha  color 
la  so  dasp  that  oh  sanation  is  faollltatad  by  diluting  strongly  With 
alcohol. 

Tha  proasnoa  of  aldshydaa  as  lapurltlse  In  aolTwnta  nay  ba 
dataotad  by  oddli*  6 nl.  of  tha  reagent  solution  to  10  wl.  of  the  sol- 
want.  In  no  aasa  did  tha  reagant  fail  to  shoa  tha  presence  of  0.0W 
of  tha  aldehyde  in  test  solutions.  Aliphatic  aldehydes  nay  be  detected 
In  oonoant rations  as  Ion  as  O.COtA  baoauss  of  the  nora  intanas  fluorasoano 
whloh  they  glwa  la  tha  tost.  At  conoant  rat  Iona  of  If  and  O.ljt  the  color 
appears  innedlatelyi  hows  war,  at  0.0W  am  loner  it  is  nsoesaary  to  wait 
sewsral  hours  or  preferably  own  might  before  coal  paring  with  tha  blank. 

It  is  probable  that  the  sanaltlwity  of  the  test  oould  ba  inoreasad 
appreciably  by  tbs  use  of  ultrawlslat  light  and  by  obssndng  tbs 
solutions  la  greater  thicknesses.  Snell  anoints  of  aldehydes  nay  be 
detemlned  quantl tot  Italy  by  oomarlson  with  standards  prepared  by  adding 
tbs  reagent  to  portions  of  tha  solasat  containing  known  quantities  of 
aldehyde. 

Preliminary  experiments  haws  shorn  that  this  tost  my  bo  usod 
to  adwantogo  for  tha  dataotlon  of  aoetoldshyda  in  stbsr.  HolliaokrodtU 
bos  ahem  that  the  testa  In  use  at  tha  peasant  for  this  purpose  are 


•ly  ipsolflu  imuh  th*  oolor 


* to  sto ud  in  only  on.  moo  did  n pun  Hbitux 


nnlolo  mhydrido  which  ooyloto*  th«  nsgsot.  foming  the 


Ihle  1*  prooipltitod  in  the  fen  of  • bright  y*llo»  ponder  fra  • 
nd  solution.  Tbs  odor  is  duo  to  19m  oonjugnto  systra  of  double 
bond*.  Do  fluorossonc*  it  obosnod  in  tbit  ease. 

Cyalohottnoot't  voikly  position  raotion  HI  tooountsc  for 
by  its  splitting  in  sunlight  to  fora  trail  Mounts  of  tb*  sldshyd* 
ch8  i CBtcn^.CBO 

DSpurifiod  dioxin  snd  dl isopropyl  tthsr  both  oontsin 
sufficisat  nldtfcydos  to  gin  n position  toot. 


Chloral  HI  tbo  only  oldobyds  rang  those  inoostij 
fsilsd  to  giro  n position  tost  with  tb*  rssgsnt.  Tbit  is  b< 


doao  not  raadlljr  fora  oscriothinoo.  Tho  pora-oubotltutod  aroaatio 
oldohydoo,  »hioh  do  not  glta  tho  Sohlff  toot,  rout  nomally  nith  ‘ho 


•ldohydo,  butyraldohydo,  vnloraldohyda,  horaldohjrda,  hoptcldohyda, 
ootoldohydo,  I-othylhoroldohydo,  glyoxal,  phonylaoatoldobydo,  hydro* 
c innonol dahyda,  ond  oitronollal. 

(!)  Unooturatod  oil phot lo.  horololn,  orotoonMohydo, 


2.4-«l,  olmonaldahyda,  olpho  n onylclnnonoldohydo,  ond  altral, 

(I)  irountlo,  -onooldohydo,  onliayloldohyda,  mionldofaydo, 
o-oMthoxyhonuldohydo,  ■»  ond  p-toluoldnhydoo,  o-f  ond  p-tdtro- 
bonioldohydoo,  2-ohloro-&-altro-ton»»ldol)yi’o,  o-  ond  p-ohlorobmtoldohydoo, 
vanillin,  wratrlo  olJohydo,  plpor— 1 , p-oninohonioldohjrdo,  p-diaothyl* 
oil nohononl  dahyda,  ond  p-taydrcayhantoi  dohydo. 

booidao  tho oo  throo  nain  olaaaifloatiooa,  throo  hotorooyolio 
aldohydao  nara  taatad.  Thooa  aara  furfural  (lioouoood  on  pogo  It), 
dlbutyral dohydo  ond  oiorotoaaldohyda,  Tho  loot  too  gnu  raaotiono  atailar 
to  tha  aaturntad  allptntla  group. 


eenlllde  01 


* (0.02  note)  of  !(.*-<!lb«ieyl.B- 
mm  leeolved  Is  M oo.  of  beneane  at  roaa  ta-perature. 
! tro ii  (0.02  solo)  of  nalolo  anhydride  mm  added. 

« rod  «nd  after  etlrrlng  for  irnrtl  ntantea  yelloe 
, The  flut  mm  alleoed  to  renal  n In  the 
and  at  th.  and  of  that  tlra  the  preolpltate  oas 
X weighed.  The  yield  at  T.S  grana  or  M*  of 
theory,  the  crude  produet  eae  reeryetaUleed  telae  free  dloscen  and 
dried  la  an  Jhdarhalden  apparatus  at  10  tm,  nitrogen  analyela  ehoaed 
T.UK  I.  Caleulatadi  7 ,ttf  I.  Use  oeapotW  did  sot  hate  a good 
aeltlag  point.  It  Belted  slonly  with  deeorpoeltlen  at  tanperaturea 
aboae  1M°C.  and  further  attaeipta  at  purifleatlaa  failed  te  terete 
the  Belting  point. 


The  eelutien  t 
eiyatala  begat 


filtered  off,  ( 


tnplrlool  f omuls 


cryatalllBa  fom  sail  oolor 
Kolaoulor  might 
ml  ting  point 
Tlald 
AmlyMG 
Hitrogon 
Solubllltloa 


fallen  orystolllna  poMv 

*80.10 

1M  d. 

•V. 

Found  0*1  aula  tod 

t.iw  7. up; 

Insoluble 

Slightly  aolublo  hot 
Solatia  hot 


Solubla  hot 


PAM  II 


BKIOTIOIS  OP  ALDEHYDES  WITH  IJ-DIBEBM' 


The  purpoae 


diaaertatlon  originally  waa 


of  formula 


In  ordar  to  atudy  tho  affoot  of  the  haary  bansyl  group ■ on  the 
equilibrium  batvaan  tho  orthoqulnonold  and  paraquinanoid  otruoturaa. 

Tho  ezietence  of  auoh  an  equilibria  haa  boon  a boon  by  naaart-Luoaa, 

15 

Gnaaa  and  Martynoff  in  apaotral  abaorptlon  atudlaa  of  aoridlna  yellow, 
aoridina  oranga,  banxoflavino  and  tatranathylflaraoaina* 


l.I*dlbeniyl-n-phemylenedlanlao  with  diffarant  aldahydaa  to  form  aither 
diphanylmathana  or  trlphanylaathana  derlvatlvea,  dapanding  upon  tha  natura 
of  tha  aldahydo  uaad,  and  tha  aubaaquant  oyollaation  of  thaaa  derivative* 
to  dihydroaoridinaa  which,  on  oxidation,  would  yield  tho  aoridina* 

(aaa  page  a IT  and  IS). 


revealed  that  tha  method  moat  likely  to  euooeed 


54 


and  it  »•  dooldod  to  MM  thorn  tho  ob>ot  of  o ooporoto  lmatlgotlon. 
tma  of  tho  aorldlnoo  hovo  boon  prepared  tod  thooa  mil  bo  dooorlbod 
la  a labor  publloetlon. 

rlaouooloa  tad  Melon  of  tho  Utoraturo 

Aldehydes  do  not  rooot  with  boniono  under  ordinary  conditional 
hoooror.  If  an  ortho-vara  dlrootlnr  aubetltuont,  ouch  aa  a hydnaqrl 
group  or  a dlnothylanlns  groan,  la  prooont  in  tho  ring,  tho  hydrogon 
a term  ortho  and  para  to  tbo  aUbatltoont  an  aotloatado  too  noloculaa 
of  a phonol  or  an  aolao  can  than  oondanoo  with  an o aoloaalo  of  on 
aldohydo,  with  tho  lota  of  nator,  to  fora  aubatltutod  dlphonyl*  or 

bydroehlorlo  aold,  aahydroua  alao  ahlorldo  and  phoaphorua  oayohlorlda. 

If  tha  para  poaltlan  la  not  ooauplad  tha  aubatltutlon  alaaya 
takaa  plaaa  at  that  point.  Uoeoror,  Mwn  para-oubatltatad  oenpounua  an 
uaad,  tha  antrant  group  lo  forood  Into  tho  ortho  position,  ullnenn** 
proparod  l.S*-dioiilno-t.«'-ulnethyl-triph«iyliiothano  from  p-tolulJlno 
and  bensaldobydo.  11a  propoaad  that  tha  aldahyda  raaota  flrat  with 
hydrogin  atema  from  tha  tan  amino  groupo  forming  on  unlaolotod 
Intoraodloto  hoping  tho  otruotun  1 


,p-Q-(X  ,ayo, 

x \s 


that  tha  buqtUdu  group  than  raarrangaa.  taking  tha  plasa  at  an 
10  hydrogau  a ton  tram  aaoh  of  tha  tao  rlnga.  At  tha  aaoa  tiaa  tha 


laft  fraa  by  tha  daparturo  of  tha  baoayUdana  group.  Tha  n 
fomatlen  of  II  nhloh  la  tha  only  oapnal  laoXatad. 


o aaoouat  tha  foot  that  dinothylanlUaa  oendanaaa^6 


hara  and  If  tha  ortho  hydrogan  ataa  aan  bo  aubatltotad  dlraatly  in  th) 
a In  tha  oaaa  of 


or  a apodal  lntaroat  In  tha  proaant  problaa  m 


in  a ring. 


-0: 


> nor*  *stl*a  than  uaual.  aim*  loth  group*  llroot  to 


hydrogm  aton  at  B 1*  alio  aotlratad  but  not  to  tho 
uxtoat.  lh*  roaooc  for  thia  la  ortdent  la  *1** 
of  tha  foot  that  group*  stitch  direct  ortho  and  para 
Ir  lnfluauo*  toward  th*  pan  potftlaa. 

1 pr*p*r*d  l.«.»'.«'-t*traa^no.a.B'-:la*thTl- 


trlphanylaothana  by  hooting  bonaaldehyd*  with  a ssixtur*  of 
B-toluylanwUaBiii*  and  It  a hydroohlorld*  In  aloohol  aolutloa.  n* 


otitutlon  takaa  plaoa  para  to  th*  aubatttut*.  aadn*  group,  thia  la 
llluatratad  by  th*  preparation  by  Biahrlngw1*  of  2.£'--!lanlno-4.4' 

f ornal  d*hyo*.  ih*r*  ar*  patant*  W *o  a*'*ral  othar  *!■ 


SUno*  that*  ulalkyl-B-phaaylnndlaulnaa  raaot  aaoothly  with 


fir*  aubetancea  whloh  ar*  henolofoo*  to  th*  d**lr*d 
DO  **rlou*  difficult!**  cor*  *nrlaloo*d  in  th*  pr*pa ration 


d*rlratlr*a  by  a 1- liar  : 


teoorlbed  la  Part  1.  inrar,  tha  produota  obtained  fra i the  raeotlons 
of  this  ocnpound  with  aldahyoee  nn  not  tha  daalrad  diphaoyl-  and 
trlphany  laotl  »anoa.  ilia  reaction#  gna  prlaarlly  tha  Sehlff  baaaa  and  tha 
anil  anounta  of  daalrad  oonpounda  foraad  aan  ayolltad  iaoadlataly  to  tha 


Tha  failure  of  thaaa  raaotloaa  aoanad  to  ha  duo  to  tha 
raaotlvlty  of  tha  prlnary  anlna  group,  iharaiore,  tha  ooatyl  darltatlra 
of  tha  ralna  uaa  praparad  and  auhaUtutad  for  tha  free  anlna  In  tha 
raautlona.  Undar  thaaa  ooudltlona  tha  dlaoatylatad  darlaatliaa  of  tha 
daalrad  produo ta  aan  laelatad  in  ylalda  ranging  fro*  id,,  to 
Tat  banaoyl  darlaatlva  alao  aaa  praparad  and  naa  found  to  raaat  alnllarly. 
alpha,  botn-unonturatod  alaahydaa  did  not  raaot  oonaolXy  and  thla  raaat  Ion 
alii  ha  tha  ahjaot  of  o oopnrato  Inunatlgatloa.  .rollnlnory  onporlnonto 
ban  ahoan  that  tha  dlaoatylatad  darltoUraa  load  thonaoliaa  readily  to 


ayolltetloa  to  tha  ocridinoa. 


Ihia  uonpound  w prepared  by  Uaaal*  and  by  Boyar  and  do.*. 
80  axparlaantal  praaadure  «u  glvon  by  althar. 

Oaa  hundrad  and  forty-four  graaa  (1  aola)  of  l.l-dlbanayl- 
m-pbanylanadlanlna  aaa  plaoad  In  a HO  oa.  reund-bottoaad  flaak  nhloh 


of  aaatlo  antqidrlda  aaa  alloaad  to  flow  vory  aloaly  with  ooaataat 
ahakiag  Into  tha  flaak.  Iba  rata  of  addition  aaa  auob  that  tha  tno- 
paratura  did  not  riaa  aboro  H°G»  lba  raaatioa  mixture  boaajaa  aoft 
and  than  aalidiflad.  ibia  aalid  aaaa  of  Hlta  aiyataia  aaa  brofcan  up 
thoroughly  and  alloaad  to  >aali  in  oontaat  with  tha  am  aoatlo 
anhydrlda  ooarnlght.  boat  of  tha  axoaaa  aaa  raaored  by  daoantatien 
and  tha  raaalnrHr  aaa  hydrolyaao  by  anapanhlag  tha  pradnat  la  hat  aatar. 
Tha  aoatylatad  iwnpaiaul  aaa  flltarad  off  ana  raoryatalliaod  froa  oiluta 
aloohol.  Aftar  diying  la  a taouua  daaieeator  a*ar  oonaantratad  aulfurio 
aold  tha  prodnat  aalghad  150  graaa.  Thla  la  e«i  of  tha  tbaoratloal  yiald. 
Tha  salting  point  aaa  144-148°C . whloh  agroaa  aall  with  tha  raatata 
of  tha  tan  prawiaua  lnaatigatora  (l«i-«d°C.).  Further  cryatalllaatl ooa 
failad  to  ralaa  tha  Ml  ting  paint.  nitrogen  analyaia  fund  (.41#  V. 
Caloulatadi  8.4a-  I. 


This 


(m  no  d^rlMnttl 


Fourteen  nd  four-tan tha  erau  (l/»  nU)  of  ■.IMlbaniyl- 
n^hanylaoeilaailna  no  euapenda’  In  ZOO  go.  of  lOJt  aedlvz  tqrdraliW 
•elution  and  18  |nol  (l/B  nolo)  of  beniegd  ohlorlda  uaa  edited.  The 


alcohol.  Boor/at ellloetl on  froo  aloohol  sne  17.6  crana  (BO.i  of  theory) 
of  a Tory  pure  product  neltlnji  at  171*0.  Deaal  reported  171-171°C. 

Ana ly ala  afaooei)  T.l«*  K.  Caleulatedi  7.U/-  I. 


B»  PruwiUm  of  l.fr-ulbenerl- 


sixteen  ul  flve-lenthe  pu  <0.06  Bale)  of  Ibenayl-x'-eoetyl^i- 
phenylenecienine.  C.t  gnu  (u.10  Mil)  of  eahydroue  eodlen  neetnte  ml 
106  gnat  (1.0  aula)  of  aeetlo  anhydride  »*re  refluxed  together  for  fire 


•tend  with  Ocoee  local  atlrrlng  until  ell  the  eeoeee  eeetis  anhydride  nee 
deoompoeed  end  the  ci acetyl  ecapotmd  wanted  out  ea  e white  ileooulent 
preoipitale.  Thla  una  filtered  off  end  ueehnd  firet  with  water  end  then  with 
eloohol  end  finally  nee  reoryetellleed  from  *6,1  eloehel.  The  oryltele.  nhloh 
wore  la  tin  font  of  very  anil  nee l lee.  were  dried  In  an  Abderhaldnn 
epperetue  at  100°C.  erer  nalfurlo  aeld  at  10  mt,  preeeure.  The  yield 
nee  14.1  gratae  or  Wfci  of  the  theorntleel.  iltrogen  anelynle  ahoeed 
T.4K1  I.  Celculatedi  7eS3J(  H.  n>e  Halting  point  of  the  pure  eubatev.oe 
wee  m°0a 


■ifeEri&g 


»9lrl<«l  formula  “m8**^0* 

Btruotural  formula 


■vv-aO 

•v'lj 


Oryatallino  fom  and  color 
Molecular  night 
halting  point 
Ylold 

Nitrogen 

Solubllltloe 

Alcohol 


round  Caloulatod 
T.SKi  7M* 


Inaolubla 
Soluble  hot 
Soluble 


(0.018  aola) 


dlaalaa  m dlaaolwad  to  80  al.  of  hot  alcohol  and  8 [naa  ,0.0078  Ml*) 
of  16S  aulfurla  aald  and  0.S  sraal  (0.0078  boU)  of  bonaaldahyiM  aara  ad  dad. 

flftaan  ninutaa  tha  aolutloo  banana  light  groan  la  oolor  and  at  tha  and 
of  aa  hour  a aaaa  of  ahlta  oryatala  aaa  prwolpltatod  fraa  tha  aolutloo  which 
at  tha  aaid  of  tfala  tl  a aoa  dark  groan.  Tha  boating  aaa  ocntlnuad  for 
too  aara  houra  and  than  about  half  of  tha  alcohol  aaa  dlatlllad  off  and 
tha  flatft  aaa  plaaad  la  tha  rafrlgarator  and  alloaad  to  main  OTO might. 
Tharo  aaa  furthar  oryotallUntloa  during  tha  night.  Tha  oryatala  aara 
flltorad  off  and  aaahod  adth  alcohol  In  afaloh  thay  arc  lnaolubla  la  tha 
aald  and  only  wary  all.,hUy  aolufcla  at  tha  boiling  point.  Thaaa  ary  a tala 
•ban  day  aalghad  only  1.8  graaa,  Indlaatlag  the  poaalblllty  that  thara  aaa 
aa  apprnolabla  quantity  raanlnlnt  In  tha  nothar  liquor.  Thla  aaa  pourod 
Otar  ohl-.ped  loa  and  oftar  tha  loa  had  naltad  tharo  ranalnad  a yalloa 
raalnoua  naaa  idilah  allowed  a daoldad  tandaney  to  turn  grain  on  otandli« 
la  tho  air.  Thla  anorphoua  notarial  aaa  baatad  aith  SO  ad.  of  90S  aloohol 
and  noot  of  It  dloooltad  loating  o roolduo  of  ahlta  oryotala  which  aaro 
ohoan  by  a alawd  salting  point  to  bo  Identical  with  tha  ooapound  laolatad 


reuryetel llged  trm  dilute  dloua>  The  yield  m 8.7  greoe  or  Mf 
of  the  theoretical.  The  oiraolo  w dried  la  e eawum  deal  cotter 
oeor  aolld  poteeeluo  hydroxide.  Utrogen  eoelyele  elioeol  7.41^  I. 
Calculated!  7.48S  8.  The  melting  point  eee  228°C. 


mplrlool  (oaiilt 


WA 


soluble  hot 


I.  Preparation 


trl  phony lmethano. 

Floo  crano  (0.01#  nolo)  of  S..T-dlboneyl-Ii,-aoatyl-^hanylone- 
dlamlno  10)0  dlaaolved  In  #0  cl.  of  hot  alcohol  and  • grama  (0.0078  nolo) 
of  IK  oulfurlo  out  and  1.06  grama  (0.007#  nolo)  of  oeohlorobanaoldohyda 


• candy  vhlta  proolpltato  after  throe  hour.,  about  half  of  the  aloahol  eaa 
dlatUlod  off  after  tno  core  hour,  of  heating  and  the  flaak  mo  alloeed 
to  ranaln  In  the  refrigerator  overnight,  there  eaa  vary  little  If  any 
farther  precipitation  and  the  eiyotalo  no re  filtered  off.  In  order  to 
recover  any  of  the  anbatanoe  ehioh  ruminal  dlaaolvod  the  nother  liquor  nan 
poured  Into  a large  quantity  at  outer  and  aliened  to  abend  for  on  hour 
after  which  It  *aa  filtered  and  heated  with  20  nl.  of  acotlc  anhydride  for 
thirty  ulnutee  In  order  to  roaoetylate  any  of  the  aaapoand  ohloh  night  have 
bean  hydrolyoed  during  the  reaction.  On  aneeoa  of  alcohol  woo  then  added 
and  the  aolutlcn  eaa  boiled  to  deoempooe  the  aoetlo  anhydride.  The  flank 
woo  alloeed  to  ronoln  In  the  loaeban  overnight  and  on  additional  quantity 
of  oryotalo  amounting  to  1.2  grand  one  filtered  off.  the  total  yield 
woo  8.8  grama  or  MX  of  the  theoretical.  In  order  to  purify  the  aanplo 
for  analyala  It  woo  flret  ant  rooted  with  boiling  aloahol.  then  reoryatal lined 
frem  aoetlo  aeld.  earned  with  aloahol  and  finally  reeiyatalllaad  frtm 
dilute  dloxon.  it  eaa  dried  In  a vacua  daalooator  over  oolld  non. 
nitrogen  analyala  allowed  7.0»x  I.  coloulatodi  7.1**  R.  The  Belt  log  point 
of  the  pure  ouhotonoo  too  242 °C. 


slightly  yellow. 


bath  yielded  a groan  solution  after  & hour 
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hplrloal  foraule 


wv» 


Orystelliao  fora  rad  ooXor 
Uoleouler  weight 
Molting  point 


Alcohol 

leetone 


thlte  powder 

788.84 

848°C. 

•» 

roim  telouleted 
1MH  T.U)t 

Inoolublo 

Ter;  ellghtly  eoluble  hot 
Soluble  hot 
Soluble  hot 
soluble  hot 


trlphsnylaathnno. 


Six  and  aln-tentha  prana  (0.02  nola)  of  K.F-;lbonayl-J.'.*oatyl- 
n-p>.tnylsntdlanlns  w dlsaeleed  in  260  il.  of  96;.  alcohol  and  4.1  graaa 
(0.06  nola)  of  p-uhlorobanaaldahyda  and  1 pa  (0.01  nela)  of  oonaantratad 
aulfuria  aoid  earn  addad,  Tha  solution  «aa  rafluxad  far  four  hsura  an  tha 
ataan  bath.  A light  graan  oaloraUaa  ap-aarad  alnoat  lsaaadlataly  and 
after  forty-flan  nlnutaa  ahlta  oryetala  began  to  prealpltata.  After  tha 
and  of  tha  four  houra  of  refluxing,  tha  flaak  ana  plaaad  la  tha  refri- 
gerator and  allaaod  to  fain  ore  might,  lha  white  precipitate  naa 
filtered  off,  mohod  with  oloohol,  extraotod  with  hot  aloohel  and  re- 
oryotalllMd  twlaa  from  dilute  dloxaa,  After  drying  la  a raauin  daala- 
aatar  over  eolld  KOB  tha  ylald  uaa  4.6  gram  ar  MX  af  tha  tbaoretloel. 
Analyala  for  nitrogan  ahowad  7.09T-  >«  Caleulalada  T,1«X  I.  Tba  na 
point  aaa  2«8°0. 


ailing 


I.  t. 


WhW* 


Bo-ubl. 


«•  Preparation  of  IJM 


lmethoxy-trirtunylaethano. 

Tv  grama  (0.050  via)  of  K.K-dlbM«yl-K'.noetyl.»phenylene- 
lamina  was  dissolved  In  100  ml.  of  hot  to,:  alcohol  mod  ala  gnma 
(0.016  mala)  at  26h  sulfur!#  mold  and  £.6  grama  (0.016  via)  of  vwratrle 
aldshyde  a ara  added.  Tlo  oolorlaaa  aolutlon  ana  rafluaad  on  tha  ataam 


and  rma-half  hours  sandy  ahlto  oryatmla  aara  praolpltatad  and  tha  bMtlog 
aaa  oootlauad  for  an  additional  tvo  houra  after  ahloh  tha  flaafc  aaa  placed 
In  tha  refrigerator  and  allowed  to  rvaln  oaarnlght.  Tha  aryatala 
aara  filtered  off  with  auetlon  and  am  fomd  to  weigh  flea  and  nlna- 
tnstha  grama.  Tha  nitrate  aaa  treated  In  tho  cold  with  fifteen  graan 
of  aoatlc  anhydride  In  order  to  reeoetylate  any  of  tha  nnarnund  ahloh 
night  here  bean  hydrolysed  during  tha  reaction.  Thle  aolutlon  ni 
poured  sear  oraelrad  1m  and  tha  resulting  rsalnoua  mass  ana  re  crystal  Used 
tha  following  day  from  dioxin  and  yielded  O.T  gran  of  ahlto  ory stall 
which  ears  ahoen  by  mixed  melting  point  to  bo  Identical  with  tho  eubetenoo 
Isolated  above.  The  total  yield  was  6.6  grams  or  5«t  of  tbe  theory. 

Tho  two  yields  wore  cooblned  and  reorye tel  Hied  twioo  from  dilute  dloaan 
followed  by  extras tl on  with  hull  log  alcohol.  Hi#  aubotenoe  aaa  dried 
In  an  ibdorhaldan  drier  over  conoontrwtod  aulfurla  sold  and  nitrogen 
anal y ala  shoved  a.5ig i 1.  Caloulatodi  b.MS'  5.  lhs  welting  point  of 
tho  pure  Bub. dance  woe  £51  C. 


!•  Preparation  of 


nathoxy»trlp»aayfcaathaaOa 

Tea  (TWO  (0.030  aula)  of  K.Mlbaauylag'Moatyl^a-chanylaaaa* 
dlaulna.  e graaa  (0.011  aolo)  of  *#*  oalfurlo  Mid  and  t.M  gran 
(0.011  aolo)  of  OMUthoaybaaaal-latqrda  van  dlaaolrad  In  too  al.  of  hot 
8#>  alcohol  and  hoatad  In  a aaalad  tuba  at  100°C.  Tha  aoliitlan  baaaaa  light 
gnan  latsadlataly  and  datkar  groan  pngnaalaaly  ma  tha  Mating  ana 
cantlnuad  until  at  tM  and  of  about  two  hours  a largo  quantity  of  aandy 
ahlta  aryatala  ana  praolpltatad.  Tha  tuba  aaa  haatad  for  too  aon  heura 
and  than  aaa  allot*!  to  cool  and  uaa  opanad  am  tha  oryatala  flltorsd 
off.  Thaaa  non  crystal llaad  talos  froa  dllnta  dloaan  and  than  axtnotad 
alth  balling  alcohol,  flltsrad,  and  drlsd  In  an  Abdsafaaldan  drlsr.  Tbs 
ylald  ana  V.8  grtoa  or  67*  of  tha  thaoratlaal.  Analytic  ahoaad  7.19*  im 
Caloulatadi  7.10*  1.  The  nailing  point  of  tha  pan  aubatuoa  aaa  M4°0. 


taplrloal  fonnlla 


W4»l 


la 


Aoatio 


I.  Preparation  of  2.8' 


Fit*  |KM  (0.016  Ml()  of  S.IMlbin»yl-N'.nootyl.«-pbaiiylaoo- 
drains,  8 gnu  (0.0078  solo)  of  tb%  sulfurlo  cold  and  1.27  gnu 
(0.0X9  nolo)  of  onload  dohydo  non  dlaaolwad  In  80  nl.  of  aloohol  and 
roflund  for  flwo  houro  os  tho  otou  both.  Daring  this  tloo  tho  solution 
booau  purpls.  So  pnolpltats  m farud  on  atondlag  oronuriit  In  tho 
loo-box  10  tho  oolutlon  ooa  trootod  with  tan  gras  of  oootlo  onhydrldo 


gray  oryotoli  which  roaultod  oftor  otondln  for  tunty-four  hours  woro 
unstohlo  In  tho  sir  and  turnon  purplo  rapidly.  In  attonptlag  to 
oxtrmot  tho  1 purltloo  fra  thooo  oryatsls  with  hot  alcohol  a pooullar 
pboncmanoa  oaa  oboarnd.  Tn  prlrary  oontaot  with  tho  hot  aloohol  tho 
■nbotasoa  ml  tod  to  a dark  oil  and  than  aoddooly  oryotalllsod  In  ttio  fom 
of  a whlto  powdar  whloh  waa  wary  lnaolubla  In  tho  aloohol.  Tho  aolutlon 

oyollaatlan  to  tha  aarldino  dorlwatlwo  of  an  approalablo  part  of  tha 
trlphanylnotliam  dorlwatlwo.  Iho  oryotalo  woro  flltorwd  off  and  oftor 
drying  woro  found  to  wwlgh  2.2  gnu  which  raprooonta  *OH  of  tho  thoontloal 
ylold.  Oftor  rworyatalllrlns  first  fra  aootla  sold  oorl  then  rra  dilute 
: Iowan  and  oxtraotlng  with  boiling  aloohol  onolyslo  absaod  7.11S  I. 
Coloulotodi  7.20*  9.  Tha  ultlog  point  of  tho  pun  oaapouad  «u 
22«°C. 
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Ao.tlo 


Preparation  ef  tat* 


trlphenylnethuna. 

Tea  grama  (0.080  mol.)  of  H.Mlbnuyl-X'wetyiw 
phenylonedloadne,  1.0  grama  (0.018  sole)  of  m-tolualdehyde  owl  c rrasa 
(0.0X8  mole)  of  E6„  eolfurlo  acid  otto  dlaaolvcd  la  100  ml.  of  aloohol 
and  refluxed  for  « total  of  six  boars  on  the  steal  both.  The  solution 
be  ossa  treea  elect  tamed  lately  and  after  three  and  ene.ti.lf  hours  there 
see  preolpltatlou  of  obits  ory stale,  these  sere  filtered  off  sod  dried, 
the  yield  see  8.1  grams  or  8Q*  of  the  theory.  In  this  cose  do  etteapt 
oas  Bade  to  recover  anything  free  the  filtrate.  After  purification  by 
axtraotlen  sith  hot  alcohol  am:  rasrystalllaatloa  iron  dlluta  dioctan 
followed  by  re crystallisation  frosi  glacial  aeotlc  sold  and  o ooooad 
oloohol  extraction,  ths  smiting  point  sao  found  to  bo  8ie°c.  The 
analytical  aaspls  was  cried  In  an  Abdarbaldsn  apparatus  lor  ten  ooura 
over  sulfuric  add  at  10  aau  and  100*ce  Analysis  ahoaod  7.108  1. 
Calculated!  7 .51*  8. 
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OryaUlllaa  form  and  color 
MoXocalmr  might 
Halting  point 
Tlald 
Analyolo 
Kltrogao 
Solubllltlaa 


Found  Coloulatod 


7.8051  7.8« 

Insolublo 

Vary  allghtly  aolubla  hot 
Slightly  aolubla  hot 


Aoatla  a old 


I.  MfUtUa  of  >.!'•) 


loo  groao  (0.030  aolo)  of  B.1te!lban«rl-«‘-a.atyl.a.[lioiiyIaw 
lnina,  1.1  crwaa  (0.016  mU)  of  p-talwoldohydo  and  • gnu  (0.016  nolo) 
of  l«t  oulfurio  OOU  son  llaaolwo  la  100  al.  of  hot  aloohol  on  rafltaaod 
on  tho  oioao  both,  Tha  oolutloa  tuiaod  Sort  grow  olao.t  1 mao  lately 
ood  oftor  one  hour  oof  forty-rivo  aloutoo  tl>on  no  pradpltatlm  of  whlta 
oryatalo.  lofludne  w oooUnuao  for  ooothor  hour  aao  a hair  aad  thoa 
tho  flaak  aoo  alloaad  to  min  la  tho  rafrlgorotor  onrnlght.  ha 


or  OK  of  tha  thaory.  lba  oruia  proud  no  pu rlflod  by  aatraaUaa  with 
boiling  oloohol  fall-wad  b taa  raoryatal  loatiooo  In  dilute  dloaan. 

Tba  pur.  oabotaaoa  na  arlod  la  an  ihdoataUn  apparatwa  after  mica 
nltroran  onalyaia  ab oawd  T.Mf  «.  oalaolatadi  1M*  (.  .ha  aaltU« 

point  phanaamaa.  If  tho  aryatala  ara  plaOM)  n tho  blaafc  na a tha  tan 
para  Cura  U balaa  tU°0.  tboy  nit  a.arpljr  at  tM*«.  Maaaar,  If  thay  aro 

■alt  quickly  no  ebaa  aloaly  raaryatalllM  on  tha  olook.  If  tha  tnparatura 
la  than  allow:  to  riaa  .lowly  tha  aubatanoa  Mlta  narply  at  IU°C.,  tha 
orlglaal  aaltlag  point,  finally,  if  tha  taapamtura  of  tho  blade  la  abaaa 
whan  tho  rabotnoo  lo  appllol.  noltlng  oooura  lwOO lately  and 


there  1*  no  nabeequant  aolidlfloetlan.  than  tMi  noltliv.  point 


by  tho  oanrentlenal  aeplllary  tabs  nethod,  tho  neltlac  point  on*  found  to 
bo  M8°C.  oftor  addition  of  tho  (ton  oorreotlon.  SOnw,  tho  double  Bel- 
ting point  eaa  oboarved  Juot  a.  In  tho  oaao  there  tho  Uaquoone  bio*  ooa 
nood  if  prooautlono  non  taken  to  lanoroo  tho  oubotasoo  tally  whan  tho 
co rreot  tanperaturoa  had  boon  reached. 


JL 


8.  ».*• 


.thyl-trlph. 


>•  Preparation  of  lila41i 


Thirteen  and  tao-t«oth«  gw  (0.04  mole)  of  li.N-dlbenayl- 
m-aootylw phanylanedlanlno,  9.1  g w (0.06  Bole)  of  ranlllln  and 
9.0  graaa  (0.09  aala)  of  ccnoeatrated  eclfurlo  a old  war.  dlaeolred 
Is  £00  al.  of  alcohol  aod  haatod  under  reflux  for  four  hour.  a.  tha 
item  bath,  taring  ttila  Una  tha  aolutlsn  baoaa  daap  rad  la  oalor  tot 
no  precipitate  aaa  famed.  Roaeaor,  on  ■ tending  in  the  refrigerator 
for  aeieral  daya  a precipitate  of  gray  oryatala  alowly  foraed  In  tha 
bottea  of  tha  flarit.  This  ana  filtered  off  at  the  punp,  anahad  with 
aloohol  and  dried.  Bw  yield  aaa  T.T  rrara  ar  46*  of  theory.  Oaring 
tha  drying  tha  oenpound  baaana  purple  *017  rapidly  end  all  attanpta 
at  parlfleatlan  felled  to  yield  a oolorlea,  product.  The  crude 
aubetanoa  aaa  reeryetalllaed  taloa  fren  alcohol,  la  thloh  It  la  nucb 
nere  eolublo  than  tha  other  naabara  of  thla  aarlaa  (lnfluanoe  of  tha 
hydroxyl  group),  and  dried  la  eeouo  over  solid  notacelu  hydroxldo 
after  Oiich  nitre, -an  analyala  ahoaod  6,9V  I.  taloulatadi  7.06;.  9. 

Tha  malting  point,  thloh  did  not  change  appreciably  with  degree  of 
oxidation,  waa  lea°0. 


Itaptrlcdl  fowls 


B«W«°4 


Soluble 


10<  Preparation  of  2,8M 


«'-blo-dlban>ylamlno^".4*- 


bla  and  a In- ten  the  gnu  (0.02  solo)  of  (uV-dibentyl-!.'- 
eoetyl.«MphanylenedIanlne,  1.5  gmoa  (0.01  nolo)  of  plperonal  and 
2 |r«  (0.006  mIo)  of  28>  eulfurlc  Mid  were  dlaaolaad  in  aoaanty 
nl.  of  hot  olooliol  and  reflumd  on  tha  otean  both.  The  aolutioo  turned 
taijr  dark  alnoat  1— rl lately  and  after  too  md  ono-balf  hour*  a t heating 
a final;  divided  Alto  precipitate  tea  deposited.  ftefladng  naa  oot» 
tinned  for  an  additional  too  and  oawhalf  houra  after  ohlch  tha  flaak  oaa 
all  road  to  main  ora  might  In  tha  refrigerator.  Filtration  folloood 
by  drying  gave  o yield  of  5.5  gnu  Mil  oh  repreaente  44*  of  tha  theoretical. 
The  yield  oaa  undoubtedly  daeraoaad  beoauao  of  tha  uaa  of  a mailer 
mount  of  tha  eold  than  uaual.  The  oroda  p redout,  oaa  purified  by  too 
rooryatalllaattaoa  fron  dllura  dloxan  folloood  by  extraction  with  aloohol. 
In  raaryatalllalng  tha  aubatano.  oaa  diaaeltod  la  dlomn  at  tha  boiling 


oloudlntee  one  oleerod  up  by  addition  of  noro  hot  dioxan  and  the  aanpaund 
aoa  all  mad  to  oryatalllio  elooly  fraa  tha  mturatod  aolutlon.  Tha 
aolutioo  In  anhyirooa  dlomn  aoa  oolorleee  or  pale  yellow,  but  on 
addition  of  water  It  changed  to  a beautiful  violet  oolor.  after  drying 
In  an  abdortaldm  apperatue  analyaia  aboaad  6.M..  I.  Calenlatadi  T.0T*  I. 
The  ooltlag  paint  of  tha  pure  eubetanoe  naa  225°C. 


trl  phony ln«  than*  • 


Boplriool  formula  °62H4B,4°4 


trlpbaayloathana. 

Tan  im  (0.080  aala)  of  S.l.-dlbnnayl-*'.oent7l.»phonylnnn- 
diamine.  3.2  c"U  (0.0t2  mala)  of  o-nitrolOBialiohyue  and  0 i.raoa  (0.0X8 
nolo)  of  88*  aulfurlo  acid  .or.  dlaaolvad  In  180  bX.  of  olootioX  and  haatad 
In  o aaalad  tuua  at  100*^.  for  throa  bourn.  At  ttao  and  of  thin  tloa  thoro 
had  boon  no  praolpltatlen  ao  tho  ooatonta  of  tha  tab.  ooro  pound  oaor 
orackod  loo  and  alloaod  to  ataod  In  tho  rofrlgarater  for  U houra. 
iho  Moi-raalooua  aolld  na  flltarod  off  and  aatraatod  with  bat  aXaohol. 
ablah  lait  a yalUm  uryatalllna  naldua.  Ihia  aaa  noryataXXlaad  i'raa 
dlluto  dlaaan  and  aftor  drying  tha  ylald  aaa  faund  to  bo  0.4  grama  or 
*d>  theory.  At  thia  point  a melting  point  ana  taxon  and  tho  partially 
puriflod  aubatanoo  melted  at  14T°U.  Aftor  rooryatalUalnc  again  fraa 
a olaturo  oi  an ual  porta  of  cloxan  and  alcohol  tho  nailing  point  aaa 
288°c.  Anotbor  racryatalllaatlon  fron  tha  aaaa  aulv»nl  pair  failod  to 
ralao  tho  oaltlng  pint.  Aftor  drying  In  an  Abdarbaldan  apparatua 
nltro  an  analyala  aboaod  6.70;.  u.  ualouXatadi  6.68a  6. 


V.M 


Structural  foraula 


Crystalline  font  and  color 

Koleoular  might 

Pelting  point 

Yield 

Inlgnla 


Tollon  lcofl  etc* 
798*48 
*8»\. 


' olubllltlcc 


Alcohol 
AOOtiO  oold 


Inoolublo 
nightly  soluble 
Slightly  eolublo 
Soluble 


Soluble 


11.  Preparation  of  1.1' 


•-ble~ilben,yl«*iloo-3”-nlt 


trlphanylaotbeno. 

Six  end  §lx»tonthe  ;-:ren§  (0.020  Ml*)  of  K.a-dlbeneyl-l'* 
eoetyl-o-phmylenollaalne.  2.0  cxa  (0.01  boIo)  of  oonoontreted 
oolfurlo  nold  and  1.8  grono  (0.01  nolo)  of  — ltrabenaoldofayda  ooro 
ilooolnd  la  880  ol.  of  #M  alcohol  and  bento  1 on  tha  etoon  bath  for 
five  heura.  Curing  this  time  thoro  aaa  DO  preolpltatlou  bat  tho  oolutloa 
boo—  yellow  and  finally  a yollou>red  oolor.  Upon  otandlng  overnight 
la  tha  refrigerator  only  a vary  —11  qiantlty  of  oryotalllna  notarial 
■aa  dopoaltad.  oo  tha  oelatloa  aaa  poarod  oror  oiecfced  loa  and  aalt  aaa  addod 
to  koap  tha  aubataaoo  fron  remain! m la  oolutlon  la  tha  aolloldal  atata. 

After  twenty-four  heura  tha  roalnoua  aolld  aaa  filtered  off  am  extracted 
adth  alcohol  at  tha  boiling  paint  which  loft  a oryotalllna  raaldua  which 
aaa  further  purified  by  raoryatalllaatlon  frta  dilute  dloxaa  and  another 
extraction  with  hot  alcohol,  the  yield  aaa  4.8  |TH  or  OQK  of  tha  theory, 
a aaaplo  far  analyala  aaa  raeryatalllaed  again  fron  dloxaa  and  dried  la 
the  Abderbalden  apparatoo.  Analyala  ahaaod  6.71/.  1.  cal  aula  ted  ■ 8.88$  1. 

Tha  malting  point  of  tho  pure  aubataaoo  aaa  found  to  be  *11°C. 


U.  «.!• 


-S'-nltro-trlphi 


cqiMUm  fom  and  color 
ilolooulor  weight 
molting  point 

nou 

Anolyooo 

nitrogen 

Solubllltloo 


Tolloo  leaflet. 

TSS.4S 

«lA. 

V# 

Tom)  Calculator 

0.7 tf  o.o»: 

Inoolublo 

Tory  .lightly  oolublo  hat 
nightly  oolublo  hat 
8olUblo  hot 
Soluble  hot 


cm  (0.C18  col*)  of  H.It-dlbeosyl-'-eootyl^sniheoyle 


diamine,  1.6  grama  CO.OIX  solo)  of  p-altrsbonsaldabyda  and  8 cm 
(0.0078  mole)  of  88*  sulfuric  sold  «oro  dissolved  in  80  ml.  of  M* 
sloohol  and  boated  la  a scaled  tubs  at  100*0.  for  three  sod  oos-half 
boors,  curing  this  tics  there  oao  prsolpltatlon  of  a yells*  orystollla* 
pooler.  The  oontentl  of  the  tuba  ears  treated  with  ten  al.  of  aostlo 
anhydride  In  order  to  rsaoetylate  ary  of  the  amine  ehloh  had  been  hy- 
drolysed daring  the  reset  loo.  After  heating  to  boiling  In  order  to 


ore<*ted  loo  and  ellasod  to  main  In  the  refrigerator  overnight.  Upon 
filtration  a yellae  solid  wee  obtained  ihloh  setaaet  aawroheus  end  ehloh 
wee  difficult  to  free  from  eeoeee  eater.  Koeeeer.  extrootlon  with  hot 
aloohol  loft  a flatly  crystalline  realdue  ehlch  tea  further  purified  by 
reoryetelllsotloB  free  dloaan.  After  drying  the  yield  eoe  found  to  be 
4.0  grams  or  TOC  of  the  theoretical,  the  analytical  saapla  wae 


re  crystal  Iliad  again  from  dloasn,  estreated  elth  hot  alcohol  and  dried  In 
an  dbdorhelden  eppontae.  nitrogen  analysis  shessd  8.BW  I.  Calculated! 
0.88*  I.  The  esltlng  point  of  tbs  purs  product  ees  found  to  bo  881*0. 


Solublo  hot 


14.  Pnpinttn  of  2.t'-1 


EU  ud  aln-tantha  gnu  (0.02  nola)  of  ».8-dlbanayl-8'- 
acotyl-n-phonylanadlanlna,  M grata  (0.08  nola)  of  2-ohloro-6-oltro- 
banaaldahyda  and  1 gnat  (0.01  aolo)  of  oonoantratad  tulfurio  oold 
nn  dluolTOd  In  280  ol.  of  oloohol  and  rofluaad  for  ala  hour  a cat 
tha  ataaa  both.  Luring  thla  tins  the  color  of  tha  aolutlon  ohangod 
fra  pala  yallov  to  brlgM  yal low  but  bo  oryatala  usn  dapoaltad.  Aftar 
ooollag,  tba  oontanta  of  tha  floak  wora  troatod  ulth  18  grata  of  toailo 
anhydrida  In  ordor  to  raaoatylata  any  of  tba  aubatano.  ahlob  had  baas 
hydro lyaad  during  tba  raaotlon.  “ha  aolutlon  uaa  allanad  to  raualn  la 
tha  rafrlgarutor  ouuralght  and  tba  yullou  praolpltata  ahich  aopantad  out 
during  tha  night  aaa  flltarad  off.  Aftar  drying  thla  uaa  found  to  ualgh 
8.8  grant  uhltfc  raoraaanta  84*  of  tha  tbooratloal  ylald.  lha  oral*  far 
anal  yal  a uaa  axtraotad  ulth  alcohol  and  than  racryatalllaad  tarloa  fra 
dlluta  dloocan.  It  Baa  drlad  la  a vaoum  daaloaator  ouar  aelld  HOE. 
Analyala  for  nltrogan  ahouad  8.88 f.  a.  Calodatadi  8.48,;  8. 

Tha  Baiting  point  of  tha  purs  aubatanoa  an a 240  0. 


14.  !.!'• 

trlphenyla 


splrleol  foraulo  WiV* 

Struoturul  fomulo 


holoculer  might  827.68 

uryetolltno  fora  and  oolor  Tellou  ImTIHi 

Keltlng  point  240°C. 

71.1c!  64S 


nitrogen  0.S8S  B.eftS 

Solubilitloo 


Slightly  oolublo  hot 
Slightly  oolublo  hot 
Soluble  hot 


Soluble  hot 


rrapsrmtlc 


Iso  sad  nino-tantha  grmi  (0.01  sola}  of  K.N-olbansyl- 
^phsnylonsululns  ns  dlssolsod  1b  b nlxtura  of  MW  oe.  of  enter 
and  10  so.  of  ocnoontratod  hyiroohlorlo  Mid.  Solution  Is  offsotsd 
BOTO  sully  by  hooting  to  60°S.  Tha  solution  «u  cools.:  to  0*0. 

Dins  and  sown-tenths  grans  (0.C06  sols)  of  «C  formaldehyde  solution 
ns  dlasolrsd  la  60  ol.  of  los-aator  sod  addod  drop-alss  to  tbs 
ooolsd  sol u:  Ion  dsoorlbod  obeto.  Unking  aas  maintained  during  tbs 
addition  and  tbs  tupsiaturs  aas  kept  bold*  8°0.  Tbs  flask  au  plassd 
In  ths  rafrlgarator  and  alloasd  to  Mala  for  tan  soaks.  During  this 
tins  aallsdoflaad.  sandy  crystals  separated  out  sad  adhsrsd  to  tbs 
sides  of  ths  flsgk.  those  aoro  filters  ! off  and  dried  and  neighed, 
lbs  yield  au  1.0  grass  or  1W  of  theory,  lbs  studs  product  au 
moryatallisao  tnios  fron  alcohol  end  dried  la  an  dbdarbaldaa  drier. 
Hitrogsn  analysis  Oicstsd  9. 47,'.  I.  Cnloulatod  tiKR  Ns  lbs  salting 
point  of  tbs  pore  substance  aas  1H°C. 

If  the  -onJlttona  of  tanpsraturo  and  dilution  glau  abate 

ths  mactloo. 


15.  BU— (t— lwo-«  ■'  lilbwayl— lno)»dlplu 


°*1H*0,« 


Soluble 


Two  and  fiwo-tenthe  gnu  (0.0076  nolo)  of  E.U-ilb«uyl-B'- 
eoetyl"»-pb*nylea*dlanlae,  1.8  gran  (0.0088  aela)  of  16).  aulfUrla  aolfl 
and  10  ■!.  (a  largo  exuwoo)  of  eporexinetaly  40;;  forneldwhyde  eolutlcn 
■ara  laaolrod  In  SO  al.  of  98*  alcohol  and  hooted  In  a aoalad  tuba  at 
100°c#  far  ttiraa  houro.  -urlng  thla  tlsa  than  «aa  aloa  prwolpltetloo  of 
white  oryatala  tram  the  ealorlaoa  aolutloB.  iftor  cooling  la  the 
raf rlgaratar.  tha  tuba  owe  opened  and  tha  oryatala  flltarod  off,  weahad 
with  aloohol  mi  dlgoatod  with  80  al.  of  boiling  alcohol,  after  drying 
tha  oryatala  weighed  1.8  gnu  which  raprcaanta  Itf  of  tha  thaontlool 
yield.  Tha  analytical  aaamla  w aa  raaryatalllaod  fra  dlum  and  dried  in 
a Taoutai  daalooator  owr  aolld  108.  Inalyele  for  nltrogm  eh  owed 
G.1QK  8.  Calculated!  MK  8.  The  celling  point  of  tha  puro  oonpiwairt 
was  841*0. 

thla  oanpoond  woa  alao  prepared  by  aoetylntlng  blo-(S-aulno- 
4~Ubonaylanlno)-dlphaogrlmtbana.  Mi  woa  euoeocllahad  by  refluxing 
one  gran  of  tha  eopotxid  In  a eolation  cotg>oe«:  of  8 nl.  of  oootlo 
aoid  and  1 nl.  of  rootle  anhy  '.rl  a.  tho  aolutlon  wu  pound  Into  loo 
water  and  the  white  oryatala  which  saparated  on  atandlng  core 
noryetelllaed  fron  dlooouu  X nixed  waiting  point  abowad  that  tha 
too  notorlola  loolotad  wore  ldantlsal. 


HVlrlHl  fonul* 


v«*v. 


IT.  Preparation  of  ble-(t- 


—thy)  act  kens. 

Fla  and  ai—tanths  it—  (0.01  nolo)  of  B.O— llbMuyl-O'* 
acetyl.*- pfacylenedlt* lne,  2.0  gr—  (the  equivalent  of  0.00  sole 
of  aeetaldehyde)  of  paraldehyde,  end  1.0  |m  (0.01  nolo)  of 
oonoantrated  eulfurlo  arid  aero  dissolved  In  160  «1.  of  80S  alcohol 
and  heated  In  a sealed  tube  at  T8°C.  for  four  hours.  After  cooling, 
the  tube  eas  opened  and  the  contents,  —eh  consisted  of  a pale  rad 
solution,  aere  poured  over  cracked  lee.  After  several  hours  the  resulting 
resin  us  yslloa  mass  aae  filtered  off  and  extracts  atth  aloohol,  uhlah 
left  the  product  behind  as  white  ery stale.  The  yield  aae  (.2  gras*  or 
70S  of  the  theoretical,  the  staple  for  analysis  sea  reory  stall  ised  tel  os 
trm  dlcaen  and  nitrogen  analysis,  after  drying  la  a vaouua  deelaoator 
over  solid  nx,  shooed  8.08,'.  I.  calculated.  8.17,-  I.  The  Belting  point 
of  the  pure  eubetanoe  eas  lTt°C. 


It 


IT.  Blo-(i- 


CryaHUliii  fora  u!  oolor 
kolooular  Might 
I'olting  point 
Tlold 


Mtto  »oi<l 


060.41 

m° o. 

TW 

Found  „»loul»t«d 

a.oe;:  e.m 

InooluOl. 

Slightly  solubl*  hot 
Soloblt  hot 
Soloblo  hot 


tolubl.  hot 


rthyl- 


!!i*  (iw  (0.016  wola)  of  M .N»dlbecxy l-l'-aoc  ■ plow* 
phonylanedleadna,  10  al.  (•  largo  ox  com)  of  propUaaldabgrda  oal 
S or  u (0.00T8  nolo)  or  88;;  ralfurlo  odd  ooro  heated  In  • Mol  ad 
tube  at  100°c.  At  tbo  and  of  tao  boura  of  homing,  a taue  of  white 
oryotalo  euddenly  separated  from  tbo  aolutlon.  Ilia  boating  m 
continued  for  an  hour  of  tor  which  tbo  tuba  waa  cooled  and  opened. 

Iba  oryatala  wara  flltorad  off  with  auction  and  drlod.  lba  plaid  waa 
9.0  gratia  or  81*  of  tha  thaoratloal.  Tbo  analytical  ample  woo 
extracted  with  alcohol  and  than  waa  raoryatalUaod  twioo  fra  dloxon. 
After  drying  la  an  Abdartaldon  opporotua  nltragan  analyala  aboood 
7.91*  I.  calculated!  8.00*  I.  tbo  welting  point  of  tha  para  tub  .tone 
waa  250°C. 


fcttplrlool  fomli 


VW*0* 


18.  Prapamtlon  of 


VfHRMMM) 

Els  and  elx-tanthe  gruaa  (0.01  solo)  of  H.b-iibatilyl-fl'-uoutyl- 
n-phanylaaa.larlna,  1.1  gnu  (0.0S  solo)  of  butyraldahyla  and 
1.0  gnat  (0.01  awls)  of  conowitratod  aulfurla  soil  son  dlaaoltad  la 
100  a*,  of  MK  alcohol  and  rofluaad  en  tha  atoaa>  bath.  Tha  aolutlon 
booacoa  light  yallou  ea  hooting  and  altar  four  hour  a a oryatalllna 
preolpltata  aaparatad  out.  Tha  flaak  aaa  allow!  to  main  la  tha 
rofrlgarator  oaamlght.  tha  aryatala  aara  flltoroa  off  and  tlrlad.  tha 
yiall  aaa  8.8  grw  or  8QX  of  tha  thaoratloal.  Tha  analytical  aaapla 
aaa  axtraotad  alth  hot  aloohol  and  lat.r  aaa  roorystallliad  taloa 
frtaa  uloxan.  Altar  drying  la  an  Ihdaahaldaa  apparatus,  nltrogan 
analyala  ahoaad  7.81;'.  1.  Caloulatadi  7.84a  s.  Tha  salting  point  of 
tha  purs  aubatoaoa  aaa  148°0. 


81 


nl«-(2-»c*rt*ntno-4- 
IBplrlMl  fonuli 
ctm*tur*l  foraul* 


WA 


Solubla 


10.  mention  of  blo-(E-acatanlno->-llbenjylmlno)-.l  -hlyl-o-lyX- 
sathane. 

Ilw  r.naa  (0.018  mole)  of  S.B-dlboneyl-E'-eootylrapheuylaaio- 
d lamina,  8.0  {tin  (0.00TB  Bole)  of  U£  eulfurlo  aald  and  1.0  gra 
(0.01  Bole)  of  heaaldehyde  woro  dlaeolvad  la  60  nl.  of  06,.  alcohol 
and  heated  la  a eaaled  tuba  at  100°0.  far  four  ho ora.  During  thla  tiaa 
the  aolutiou  beoame  cart  red  in  color  and  rteead  an  aniraaaly  atrong 
gree n fluoraaoanoa.  Indicating  partial  oondcnamtlcB  to  tha  aoridine 
darlaatlTe.  Tha  tuba  aaa  aliened  to  oool.  and  than  ana  opened  and  tha 
aolutlon  alloaed  to  aeaporata  at  roan  tanpeia'are.  A rad  reelc  eaa 
obtained  aa  tha  naln  product  but  in  thla  eould  be  aaan  well-formed  ohita 
ary  etc  la.  several  extraction  with  boiling  aloohol  left  tha  ahlta  oryatala, 
will  oh  are  praetloally  lnaoluble  In  alcohol,  free  fraa  tha  reaincua  aatarial. 
The  yield  aaa  1.4  grama  or  Hi  of  theory.  The  aatpla  for  oaalyolo  aaa 
raoryatal Iliad  twice  fra  dlaaan  and  again  fna  a mixture  of  oqual  port# 
of  bonaano  and  baptana.  After  drying  in  tha  Abdertalden  apparatua, 
nitrogen  analyaie  aliaaa  1 7.441  I,  calonlatadi  7.56;.  I.  Tha  malting 
point  of  tha  pure  eubetanoa  aaa  !01°C. 


Bmlrlotl  foraul* 


•mMft 


Solubl* 


baqtaMiMi! 

Fin  m (0.016  mole)  of  H.S-dlbensyl-R'-eoetarlm-phanylaoo- 
dlanlne.  10  ml.  (o  lore*  esoses)  of  60S  phaaylaoetaldehyde  la  alcohol 
and  S.O  graae  (O.OOT8  aolo)  of  86;.  sulfuric  sold  mors  dissolved  la  «0 
ml.  of  »6*  eloehol  mod  hootod  la  a ooolod  tuts  ot  100°c.  After  ono  sad 
coo-half  hours  ahlto  crystals  precipitated  from  too  solution,  ahloh 
had  boons  rad  during  the  hooting.  Tim  hooting  ass  ooatlauod  for  tao 
more  hours  and  than  ths  tubs  mas  allsaad  to  oaol  aad  bus  opened.  Tho 
cryotala  aara  oaparatad  fna  tho  mother  liquor  by  filtration  at  tho  pua|>. 
Ths  yield  aao  S.t  grams  or  61*  of  the  tbsorotloal.  Tho  sample  for 
analysis  ass  purified  by  raorystalllsatloa  from  glacial  aestlo  sold 
f aliened  by  art rue tl am  with  sloohol  sad  subsequent  re crystallisation 
from  dilute  Hamm.  After  drying  ths  oryetsls  la  on  Abderhaldsn 
apparatus,  aaslysls  for  nitrogen  showed  T.Z ta  Coloulatedi  7.6«*  I. 

Tho  melting  point  of  ths  pure  produot  ass  £«0°U. 


Solubla 


•ea-rbanylathyl- 


61a  and  al»>tantha  enu  (0.0t  Ml*)  of  B.Bwdlbantylw6«.a  oatyl« 
s^phanylanodiaBlsa,  «.0  pM  (0.01  nolo)  of  hydro  olunooal dahydo, 
and  1.0  pm  (0.01  solo)  of  oouoentrmted  oulfurlc  Mid  an  dieeoleed  is 
250  ml.  of  60, v alcohol  and  hotat  under  refit*  on  the  atom  both  for 
four  boon.  Thar#  «u  no  praalpltata  after  thla  tlae  ao  tba  flam  oaa 
plaaad  la  the  refrigerator  and  al loved  to  ramlo  over  a ported  of  flea 
day  a dorlnr  ahloh  tlsa  ahlta  oryatal  a precipitated  very  aloriy  frm  the 
aalutloa.  Tbe  oryetela  eere  aaparated  tram  the  eether  liquor,  eblah 
M red  ervi  ahaaad  atroag  croon  fluoraeoanoe.  by  flltrutlea  and  were 
saahad  eeveral  Urea  with  alcohol.  Altar  drylae  the  ylald  uaa  4.2 
giaaa  or  54>  of  tba  theory.  Ibe  e*q>le  for  aaalyaia  eaa  aiyatalllaad 
fra  dilute  dloaan  and  again  free  a alrtura  correlating  of  equal  porta  of 
benaaco  and  heptane.  It  uaa  dried  la  vacuo  over  oulfurlc  mold  and 
nitrogen  naalyel*  ahouod  T.1W  H.  calculated!  T.tt*  I.  The  pure 
eubetar.ee  ahoaed  a double  naltlng  paint.  If  heated  .lowly  on  the 
faqueoDO  block  or  la  • oaplllery  tube  In  a bath,  the  compound  Belted 
sharply  at  1M®C.  houaear.  If  oryetala  ware  dropped  on  tba  block  aa  tba 
tmparatura  roaa,  tba  onaa  applied  at  touporuturaa  bulge  160*0. 
salted  at  18d°C.  than  tha  oryatala  eere  pleoed  on  the  black  at  taapara- 
turua  batmen  160°c.  and  166*0 a they  salted  a rat  and 


than  aolldlflad 


uyatala  applied  »t  taaperafeaaa 


1S40-.  nelteu  linae.llataly  and  there  aaa  no  aubaequant  eolldlfleatloc* 
Ihia  thmmmum  la  set  oauaad  by  the  loan  of  aolaant  of  oiyatelllaatlaa 
alnoa  tie  ease  aaltlo,-  point  a aara  obeemd  no  aattar  afeat  aolaant 
M uaed  for  reoryetallieatloa* 


iapLrlOkl  forauls 
struotuml  fowl* 


WA 


0 


Crystal  Him  fom  sail  color 
Uoleoulsr  Might 
soiling  point 
Tlsld 
Analysis 
Dltrogsn 
Solubilities 


Aootlo  sold 


Milts  poodor 
TT«.4 

1M°C. 

64* 

Found  Csloalstod 
7.11*  i.m 


Slightly  soluble  hot 
Slightly  soluble  hot 
Soluble 


Soluble 


imutigittd 


hmukt 

I.  K«!i»Mb«niyl-*-r’honyloa*cUmlno  baa  boan  prap 
form  and  it*  uaa  aa  an  aldahyda  reagant  baa  baan 
’aiorlbad.  Thla  taat  la  ballaaad  to  ba  of  wldar  ,.aneral  uaolulnaaa 
than  any  prerlualy  daalaad  for  tba  dataotlon  of  aldehydaa* 

lit  The  roaotlona  which  load  to  tba  oharaotarlatlo  color*  and 
fluoraaoanoaa  which  appear  In  thla  taat  howa  baan  atudlad* 

III*  Tba  foliowlnc  now  i chlff  baaaa  from  !. • ;iben*yi-o-phenyl*«i*- 


(1)  Baptylldana-m-dlbanaylaailnoanlllna 

(2)  Sallaylldena-4-dlbenaylaalnoanlllna 
(I)  tolaylldana  wf  lbocayHwlnoanl  line 

(«)  o-i!otho^r-bonayll<iana-n-dibon*yl*Dlnoanllln. 
(8)  p-Chloro-beoaylldenawdlbenaylaadnoanlliaa 
(8)  clnna«ylldeno-*mb*n*ylaadnoanlllne 


IT*  Tba  foliowlnc  now  acyl  darlwatlaao  of  8.8-dlbanayl-— phanylaua- 
dlawloa  baea  boon  prepared  and  daaorlbadi 

(1)  HtN-Ilbenayl-b'.N'-dlaoetyl-ci-phenylenedlanlne 


(1)  Tba  w-mucaylaalnnanllldo  of  nalalo  aol 


(1)  M. 


VI.  llw  following;  am  dlphaoyl-  u 
bn*  bMn  praparad  by  oondanatnc  ».B-dlbdB*yl-SI'*aoatyl.®"pli4oylaiia- 
illaaUM  with  dlffarant  aldabydaai 
(1)  2 . 2 ' -L  l a-acat««lno-4 . 4 ' -b  1 »-ilb  .tuy  lwslno-tri  phwiylw  thMl* 

(t)  a.g»^01a.Tafn1ni>.i.4l«bla-dlban«yl— Ino*f *ohloro»trlph«^rl— thua 
(8)  S.I'-Ma-urjetamlno-d.d'-bla— llben*yliralno-4"-ohloro-trl'>haitylmathaiia 

(«)  g.Z'-Bla-anat— 1nn-4.4'-bl»-rilb«n*yl*Mlao-3'l.«"-dlgathoxy- 

trlphanylaathaaa 


(T)  *.8* 

(8)  2.2'-Bil 

(»)  M'41l 


-4  .4 ' -b  L •-  Alban  yl  umlno-4"  -matliyl  -Crl  pbanylMthaM 
-4  .4'  -bl»«llban«yla»iBo-8"  ■ Mthoiy  *"-hyiraay- 


4.4'-bla-Albontyl»mlno-3”  .4'  tjj UiyloM  laxy- 


(U)  2.2 


trlphanyleothan* 

(15)  ai^(2-ao*taalno-Wlb«n>ylaalnn)«liphanylMthaM 

(16)  Bl«-(2^o**Hnn.t-41b*n»yl«nino)-dlph«yl— athyWntliana 

(17)  Bla-(2*ao*tanlno*6^dlb*ntyl«lno)*dlphanyl«*thylNM»hana 

(18)  Bl*-(2-*o*tan1nf>-4-iibeneylaalno)-<llpfa*nyl-*t-propyl«**tha 

(19)  Bia*(2^oatanlno«4-dlb«nBylanino)*diphaaylMMnyl^athaaa 

(20)  Bi*-(2-*o*t*ndn»-4^1lb.nxyl«Elno)-dlph*nyl-b«o*yl-«*than. 

(21)  Bl*-(2^o*tanlno^-Uben«ylui«lno)-<llpli«nyl-c«*8*^iii*nyl*t 
■atbaaa 
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